Title: Understanding Urban Seismic Risk Around the World

Contact(s): Name: Rachel Davidson
Agency: UNC-Charlotte
Dept. of Civil Engineering
9201 University City Blvd.
Charlotte, NC 28223-0001
Phone: (704) 547-2390
Fax: (704) 510-6953
E-mail: radavids@uncc.edu
Hazard examined: Earthquakes
Study emphasis: Economic devel opment and risk assessment and management
strategies.
Summary: Offers a comprehensive assessment of earthquake risk and the state

of risk management in each participating city included in the study.
Sixty-five city profiles are provided which include a brief physical
and historical overview of each city, an outline of previous and
existing risk management and mitigation strategies employed at the
site and a detailed analysis of the city' s earthquake disaster risk.

Vulnerability Indicators: None listed

Economic Development, Disaster Preparedness, Disaster Response and/or Disaster
Reconstruction Application: Economic Devel opment, Disaster Preparedness

Data Requirements. 31 scalar indicators to assess risk of earthquake disaster; survey questions
and case studies of risk management efforts made to reduce city’ srisk

Output:
Systematic comparative assessment of the magnitude, causes, and ways to manage
earthquakerisk in cities worldwide.

Final report includes:

a.  Summary comparison of earthquake risk and its contributing factors (Hazard, Exposure,
Vulnerability, External Context, Emergency Response & Recovery Capability), and state of risk
management in participating cities.

b. For each participating city, a two-page profile of the city’ s earthquake risk, its causes, and
efforts undertaken to reduce it (see attached example).

c. Compilation of 65 case studies describing risk management efforts made in the
participating cities using a consistent format (see attached example).
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Worldwide network of earthquake professionals.

Results of Application at Case Study Site: Several efforts have grown out of the study,
including the following:

El Salvador reps. used results to raise awareness of risk in their city. Hosted meeting of local
decision makers, in which project results were presented and used as framework for
discussion of risk and how to manage it.

Omar Cardona of Bogota, Colombia and Dora Roitman of San Juan, Argentina are

developing similar indexes to compare the regions within their city and province,

respectively.

Following the Izmit, Turkey earthquake in August 1999, GeoHazards International (GHI)
used the database of information from the project to help interpret the significance of the
event in apressrelease it made.

GHI is also continuing to develop and expand application of the earthquake risk index

concept by exploring various models, data gathering techniques, and uses.

GHI and a city representative from India are considering developing a similar index for rural areas.

| am developing a similar index comparing hurricane risk of countiesin the U.S.--

ultimately, the indexes could be multi-hazard.

Lessons L earned:
Theinternet enabled thistruly global project.
Local participation was important. City representatives were enthusiastic and offered a lot of

valuable input.

Even seemingly simple data are sometimes difficult to obtain in some cities.
A systematic, comparative assessment of earthquake risk can be useful for raising the
awareness of earthquake risk among local officials and the public, and for resource
allocation among cities (or similar jurisdictions). The project results can be helpful
both in providing the final risk-based rankings and in offering a framework for systematic
discussion of the issues associated with earthquake risk and risk management.
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Quito, Ecuador
CITY PROFILE

Greater Metropolitan Area Definition

I. Introduction to Quito, Ecuador

Located in north central Ecuador, Quito isthe second largest city in Ecuador. Serving as Ecuador’s capital,
itisthepolitical and cultural center of the country It isset at an devation of 2850 m above sealevel inthe
fertile Andean Valley next to the Fichincha Vol cano.

I11. Earthquake Disaster Risk Description

According to the EDRI analysis of the 20 city sampl
risk of thecity of Quitoisdriven mainly by its Vult
Context factors, respectively.
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Vulnerability

The Vulnerahility factor the factor which contribute
code enforcement is poor in QUito -- less than 50% or QUITO'S SITUCIUres are pUIIT & 16aS 10 TNe Sanaara’s or neaty's
seismic code. Quito's fast development (doubling in population between 1975 and 1995), low financial resourcesto
reduce vulnerability and relatively high population density (9,968 people per sq. km) are additional contributorsto the
city'svulnerability.

External Context
Although thisfactor does not contribute significantly to Quit di
notable political country external context indicator since Quito isthe capital city of Ecuador.

risk; the city does h:

Emergency Response and Recovery
Sﬂx)nd to the city's Vulnerability factor, Quito's Emergency Response and Recovery factor isalsoamain contributor to
dative risk. Driving thisfactor is Quito's lack of resources (mainly equipment and fadilities and trained manpower)

General Facts
Population (1995, in millions): 1.400

Population Growth of Quito

Urbanized Area (sg. km.): 189.9
Per Capita GDP (US$, 1995 Figure) : 966

Major Seismic Code Developments
1997 - Seismic code CEC 77" based on ACI/UBC - 76

SEAQC - 74 was devel oped.
1987 - Ductility concepts wereintroduced in regular courses at

Ponulation (in millions
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1997 - A committeeis formed to start therevision of the -
sdsmic code.
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1999 - A new version of seismic code, including (for thefirst
timethe) seismic zonation of Ecuador, is released for discussion.

Example of Devastating Earthquake and Effectsin the Last Century:
1987 - Napo Province/Quito, M = 6.9 causing 1000 desths

1. Earthquake Risk M anagement

Efforts achieved to manage the city's earthquake risk are marked below:
_O  Sdismic monitoring network (1980, athough insufficient)
_O Lossesimation study (1994)
_O Land use zoning regulations for earthquake hazard exposure reduction(thereisa municipal regulation,
but it is not earthquake specific)
) and recovery plans: Federal (founded 1964, operational in 1973), Local (1994)

Figure 1. Example of a city profile.
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and itsrelatively low mobility and access capability, due mainly to the city'sirregular shape and relatively high
population density.

IV. Exiging Risk Management Organizationsand Efforts

City Risk Management Agencies and
Organizations (Based on Document F)

Risk Management Effort Examples (Based on
Document F)

Collegeor University: The Geophysics Indtitute, 1. The Quito-Ecuador Earthquake Risk

Civil Engineering Department, and National Center Management Project (ERMP)

for Housing Studies of the Escuela Politécnica 2. Investing in Quito's Future: The Quito, Ecuador
Nacional; Universided Central, Univerisdad Catdlica, School of Earthquake Safety

Escudla Politécnicade Ejérdito. . Sdsmic Vulnerahility of Hospitalsin the ity of
Local Government: Municipal Office for Prevention, Quito

Mitigation of Natural Disasters; Mathematical modeling of floods of a possible
Municipa Office of Land Use and Planning; Civil eruption of Pichincha volcano, along 46 ravines
Defense; Red Cross in Quito

National Government: Civil Defense, Red Cross . Revision of the Ecuadorian Construction Code
Private(L ocal, State/Regional/National): Unknown (CEC)

or donot exist

1 Revised hazard information was submitted later in the project for Quito.
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1. Name of Project: Revision of the Ecuadorian Construction Code (ECC)

2. Description: Eight sub-committees have been integrated to revise and update the ECC which accounts
for local seismological, geological, soils and material s conditions. Funds are avail able to develop the

first chapter, related to a seismic zonation of the country and the definition of the design spectra.
3. Effort M aker(s): Technicians of six universitiesin the country.

4. Targeted Recipient(s): Sincethe purposeisto reduce the seismic vulnerability of
new construction, the target groups are the architects, structural engineers, designers, constructors,
construction material providers, municipalitiesin charge of authorizing the constructions.

5. Targeted Need(S): Infrastructure vulnerability
6. Form of Implementation: Start the revision of the code and promote its enforcement
7. Level of Implementation: Countrywide

8. Evaluation of Success: Cannot be established yet, but it could be seen as a success for the
fact that it is a multi-disciplinary and inter-ingtitutional effort

9. Contact Information:

Jeannette Fernandez, Technical Coordinator
Facultad de Ingenieria Civil

Escuela Politécnica Nacional

Quito-Ecuador

Fax. 593-2-567847

Email: gfernand@uio.satnet.net

Figure 2. Example of arisk management case study.
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